In our study, according to the statistical results of standardized precipitation evapotranspiration index (SPEI), we chose two drought events which occurred in the North China during 2001 and in the Southwest China from 2009 to 2010. And two of the Global Land Surface Satellite (GLASS) products had been used to evaluate the impacts of drought on vegetation, including the leaf area index (LAI) and the fraction of absorbed photosynthetically active radiation (FAPAR). The results show that: (1) In the development process of a drought event, the anomaly of remote sensing parameters (LAI and FAPAR) usually falls firstly and then rises as the drought changes from moderate to severe and then to moderate. This indicates that the effects of drought on vegetation remote sensing parameters are closely related to the severity of drought disaster. (2) The response of different vegetation types to the drought disaster is different. Compared with the forests, the response of grasslands to drought disaster is earlier. For example, the duration affected by drought disaster in grassland is longer 1/3 than the forests in the Southwest China. (3) Irrigation is an effective measure to mitigate the effects of drought. Irrigated croplands are less affected by drought than non-irrigated croplands and grasslands. In the North China, the decrease amplitude of irrigated croplands' remote sensing parameters is about half of non-irrigated croplands'.
INTRODUCTION
In recent decades, with the effects of global climate change and human activities, the drought condition has become more serious. A lot of study has been carried out on the relationship between the drought indexes (such as PDSI, SPI and SPEI) and the vegetation remote sensing parameters. However, there are not enough study about how one specific drought event affect the different vegetation types, and the NDVI is the mainly remote sensing parameters which was chosen by the past research. The main objective of this study was to explore the different responses of different vegetation in one typical drought event based on the LAI, FAPAR, land cover data and SPEI.
MATERIALS AND METHODS
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The North China and the Southwest China were chosen as the study area (Figure 1 ). Croplands are the main land cover of the North China, and drought has great influences on crop production of this region, especially in the north no-irrigated areas of the region. In the North China, we chose the drought event occurred from April to November in 2001. 
Methods
Diversion of Drought Degree:
The SPEI was proposed firstly as an improved drought index of SPI (Vicente-Serrano et al., 2013a). Because not only the precipitation but also the reference evapotranspiration has been considered when calculated the SPEI, it is more suitable for studying the drought condition under the global warming. The computation of SPEI was performed according to Vicente-Serrano et al. (2010) . The SPEI time scale of this study was set to 3 months. 
Analysis of Severity of Time Series SPEI Using Runs Theory:
The runs theory which was proposed by Yevjevich has been widely used in drought characteristics analysis (Yevjevich, 1967) . With the help of Figure2, we can understand the theory easily, the run is defined as a portion of time series of a drought index, in which all values are either above or below one selected truncation level, it is also called either a negative or positive run (AK Mishra et al., 2010) .
The drought duration is expressed in a time period, during which a drought parameter is continuously below the critical level. Drought severity indicates a cumulative deficiency of a drought parameter below the critical level. Drought intensity is the average value of a drought parameter below the threshold level, which is measured as the drought severity divided by the duration. In this study, we got the drought duration of each drought event using the runs theory. 
= -
where VI = LAI or FAPAR VIAN = LAI anomalies or FAPAR anomalies Since one drought event usually lasts for some time and it has continuous impacts on vegetation, the accumulations of LAI anomalies and FAPAR anomalies are calculated as a indicator of the cumulative effects of drought events on terrestrial vegetation as follows:
RESULTS AND DISCUSSIONS
Different Influence of Drought Events on Different Vegetation Types
It can be seen that the LAI anomalies and FAPAR anomalies during the drought periods were almost below the average values of them at no drought conditions (Figure3, Figure4) . The decrease degree of the two vegetation remote sensing parameters showed an increase trend with the drought degree changed from mild to severe in the North China. The above phenomenon shows that drought usually have a negative influence on vegetation.
The influences of drought on different vegetation during the drought periods were different. It could be found that the grasslands were easily affected by the drought disasters compared with the mixed forests and closed shrublands. In the North China, the LAI anomalies and FAPAR anomalies at grasslands are significantly lower than those in closed shrublands at July in 2001. And in the Southwest China, the response of LAI and FAPAR to the drought disasters were earlier about 3 months than those in the mixed forest. Farmland irrigation is an effective measure to mitigate the effects of drought on crops. Irrigated farmland was less affected by the drought disasters than non-irrigated farmland, grassland and even the closed shrublands (Figure3). In the North China, the decrease amplitude of irrigated croplands' remote sensing parameters is about half of the non-irrigated croplands'. In June which severe drought occurred, the LAI of non-irrigated croplands decreased by 0.51, while the LAI of irrigated croplands decreased by only 0.23; the FAPAR of nonirrigated farmland decreased by about 0.08, while irrigated farmland only decreased by about 0.04.
Accumulative Effects Analysis of Drought on
Different Vegetation
The accumulations of LAI and FAPAR during the drought periods could reflect the cumulative effect of drought disasters on different vegetation. Drought Severity is usually used to describe the cumulative deficiency of one drought parameter below the critical level ( Figure 5, Figure 6 ). So it was able to help us understand the overall characteristics that different vegetation types influenced by the drought disaster by comparing with the spatial distributions of drought severity, the accumulations of vegetation remote sensing parameters at different land cover. We could find that the grasslands and shrublands in the North China suffered from severe drought. There was not enough water supplement when drought occurred in above regions, thus the accumulations of LAI anomalies and FAPAR anomalies at grasslands and shrublands were obviously lower than those in other regions (Figure5). From Figure 6 , we can found that woody savannas were affected severely when severe drought disasters took place in the Southwest China from 2009 to 2010. This was because drought severity in woody savannas was higher than other regions, and drought resistance of woody savannas was weaker than other vegetation. As for the croplands, it showed lower LAI and FAPAR anomalies compared with other regions experiencing similar drought condition, this because most croplands in Sichuan Basin belonged to no-irrigated croplands. 
CONLUSIONS
In this study, two typical drought events occurred in the North China and in the Southwest China were chosen based on SPEI. Through studying the different responses of different vegetation to the drought event, we can found that: The effects of drought on vegetation remote sensing parameters are closely related to the severity of drought disaster. The response of different vegetation to the drought is different, grasslands is easier to be influenced by the drought disasters compared with the forests. Irrigation can reduce the negative influences of drought on crops, irrigated croplands are less affected by drought than non-irrigated croplands, grasslands and even the closed shrublands.
